The mGluR5 positive allosteric modulator CDPPB inhibits SO₂-induced protein radical formation and mitochondrial dysfunction through activation of Akt in mouse hippocampal HT22 cells.
Sulfur dioxide (SO2) is a common gas pollutant that is detrimental to many organs. Previous studies have shown that SO2 exposure is involved in neurotoxicity and increased risk of many brain disorders; however, our understanding of the mechanisms underlying SO2-induced cytotoxicity on neuronal cells remains elusive. The group I metabotropic glutamate receptor 5 (mGluR5) can modulate addiction, pain, and neuronal cell death. In the present study, we showed that SO2 derivatives exposure induced protein radical formation, mitochondrial dysfunction, and apoptotic cell death in neuronal HT22 cells. Pretreatment with 3-cyano-N-(1,3-diphenyl-1H-pyrazol-5-yl) (CDPPB), a positive allosteric modulator of mGluR5, significantly attenuated SO2-induced neurotoxicity, which was fully prevented by the mGluR5 antagonist MPEP. CDPPB reduced the protein radical formation and inducible nitric oxide synthase (iNOS)-derived generation of nitric oxide, and inhibited mitochondrial dysfunction in both HT22 cells and isolated mitochondria after SO2 treatment. Moreover, CDPPB increased the activation of Akt in the presence and absence of SO2 treatment. Blocking Akt activation using the selective inhibitor LY294002 partially reversed the CDPPB-induced protection against SO2-induced neurotoxicity. This study provides mechanistic experimental support for oxidative stress and mitochondrial dysfunction after SO2 exposure in neuronal cells, and also introduces a novel therapeutic approach for SO2-induced neurotoxicity.